Targeted histone H4 acetylation via phosphoinositide 3-kinase- and p70s6-kinase-dependent pathways inhibits iNOS induction in mesangial cells.
The inducible nitric oxide synthase (iNOS) gene plays an important role in the response to and propagation of injury in glomerular mesangial cells. Although several cis and trans regulatory factors have been characterized, epigenetic regulation of the iNOS gene has not been considered extensively. In this report, we explored the role of histone acetylation in interleukin (IL)-1beta-mediated iNOS induction in cultured murine mesangial cells. Treatment of cells with the histone deacetylase inhibitor trichostatin A (TSA, 200 nM) resulted in a time-dependent, selective increase in histone H4 acetylation. TSA treatment of cells stably transfected with an iNOS promoter-luciferase construct inhibited IL-1beta induction of endogenous nitric oxide and iNOS protein production and iNOS promoter-luciferase activity. Chromatin immunoprecipitation assays revealed that, under basal conditions, acetylated histone H4 associated with the region -978 to -710 of the iNOS promoter, a region rich in gene control elements and that IL-1beta significantly increased this binding, which was further accentuated by cotreatment with TSA. Blockade of the phosphoinositide 3-kinase pathway with LY-294002 or the p70s6-kinase pathway with rapamycin in the presence of TSA and IL-1beta inhibited 389Thr phosphorylation of p70s6 kinase, promoted binding of acetylated histone H4 to the iNOS promoter, and further suppressed iNOS protein expression and iNOS promoter activity. Thus TSA diminishes IL-1beta-induced iNOS transcription through phosphoinositide 3-kinase- and p70s6 kinase-dependent pathways that increase site-specific histone H4 acetylation at the -978 to -710 region of the iNOS promoter. This novel epigenetic control mechanism extends the network of regulatory controls governing NO production in mesangial cells.